
















WKH ILQLWH HOHPHQW PHVK LV UHSUHVHQWHG E\ K\SHUJUDSKV WKH PHVK WUDQVIRUPDWLRQV DUH PRGHOHG E\
PHDQVRIK\SHUJUDSKJUDPPDUUXOHV7KHH[WHQVLRQFRQFHUQVWKHFRQVWUXFWLRQRIWKHHOLPLQDWLRQWUHH
GXULQJ WKH JHQHUDWLRQ RI WKH PHVK DQG PHVK DGDSWDWLRQ SURFHVV (DFK RSHUDWLRQ RQ WKH PHVK
JHQHUDWLRQ RI WKH PHVK DV ZHOO DV K DGDSWDWLRQ RI WKH PHVK LV IROORZHG E\ WKH FRUUHVSRQGLQJ
RSHUDWLRQRQWKHHOLPLQDWLRQWUHH7KHFRQVWUXFWHGHOLPLQDWLRQWUHHDOORZVWKHVROYHUIRUUHXWLOL]DWLRQRI





7KH DGDSWLYH ILQLWH HOHPHQWPHWKRG LV VWDWHRIWKH DUW WHFKQLTXH IRU VROYLQJ GLIILFXOW HQJLQHHULQJ
SUREOHPV>@7KHPHWKRGKDVEHHQUHFHQWO\JHQHUDOL]HGIRUVROXWLRQRIWLPHGHSHQGHQWSUREOHPV>@
5HFHQWO\ WKH K\SHUJUDSK JUDPPDU PRGHO KDV EHHQ XWLOL]HG WR REWDLQ D OLQHDU FRPSXWDWLRQDO FRVW
VROYHUV IRU JULGV ZLWK SRLQW VLQJXODULWLHV >@ GXULQJ WKH VWDWLRQDU\ FRPSXWDWLRQV ,Q WKLV SDSHU ZH





SURJUHVV IRUZDUGZLWK WKH WLPH LWHUDWLRQVZKLOHZHSHUIRUP WKH DGDSWLYH LWHUDWLRQV LQSUHYLRXV WLPH
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VXFK D ZD\ WKDW WKH WUHH DOORZV IRU UHXWLOL]DWLRQ RI SUHYLRXVO\FRPSXWHG /8 IDFWRUL]DWLRQV
7KHHOLPLQDWLRQWUHHVFDQEHXWLOL]HGLQOLQHRIWKHDOJRULWKPGXULQJWKHFRDUVHPHVKVROXWLRQVWHS
DVZHOODVLQOLQHGXULQJWKHILQHPHVKVROXWLRQVWHS7KHQH[WHOLPLQDWLRQWUHHIRUWKHILQHPHVK
























,Q RXU DSSURDFK PHVKHV ZLOO EH UHSUHVHQWHG LQ WKH IRUP RI WKH K\SHUJUDSKV >@ DQG PHVK
RSHUDWLRQVZLOOEHUHSUHVHQWHGE\PHDQVRIWKHK\SHUJUDSKJUDPPDUUXOHV>@(DFKK\SHUJUDSKZLOOEH
FRPSRVHGRIDVHWRIQRGHVDQGDVHWRIK\SHUHGJHV+\SHUHGJHVZLOOEHHTXLSSHGZLWKVHTXHQFHVRI













DQG UHSODFLQJ QRGHV RI WKH
FRUUHVSRQGLQJH[WHUQDOQRGHV
DQG WKH UHVXOW RI WKH DSSOLF
FRUUHVSRQG WR WKHQRGHVRI W
ERXQGDU\HGJHVRIWKHILQLWH















UHPRYHG VXEK\SHUJUDSK LVRPRUSKLF ZLWK H[WHUQDO
RI5)LJXUHSUHVHQWVDQH[HPSODU\LQLWLDOJUDSKH[
DWLRQ RI WKH SURGXFWLRQ WR WKH LQLWLDO JUDSK 7KH Q
KH ILQLWH HOHPHQWPHVK WKHK\SHUHGJHVZLWK ODEHO%
HOHPHQWVWKHK\SHUHGJHVZLWKODEHOV)FRUUHVSRQGW









QRGHV RI / E\ WKH
HPSODU\SURGXFWLRQ
RGHV ZLWK ODEHOV Y
FRUUHVSRQG WR WKH
RWKHYHUWLFDOHGJHV
QRGHV RI WKH ILQLWH
USURGXFWLRQ
PHVKJHQHUDWLRQ
I WKHPHVK LQWR WKH





K\SHUJUDSK JUDPPDU SURGXFWLRQ FRUUHVSRQGLQJ WR PHVK RSHUDWLRQV ZLOO EH H[WHQGHG E\ DGGLWLRQDO
RSHUDWLRQ RQ WKH H[LVWLQJ HOLPLQDWLRQ WUHH )RU GHWDLOHG GHVFULSWLRQ RI WKH VHW RI DOO K\SHUJUDSK
JUDPPDU SURGXFWLRQVPRGHOLQJ WKHPHVK UHILQHPHQW SURFHVVZH UHIHU WR >@7KHPDLQ LGHD RI WKH

















,Q WKH SDSHU WKUHH WHVW FDVHV FRQFHUQHG WKH /VKDSH DUH FRQVLGHUHG 7HVW FDVH ZKHQZHK











)LJXUH  7HVW FDVH   WKH PHVK DIWHU SHUIRUPLQJ ILUVW UHILQHPHQW DORQJ WZR HGJHV DQG WKH




)LJXUH 7HVW FDVH   WKHPHVK DIWHU SHUIRUPLQJ VHFRQG UHILQHPHQW DORQJ WZRHGJHV DQG WKH




















)LJXUH 7HVW FDVH  WKHPHVK DIWHUSHUIRUPLQJ WKH ILUVW UHILQHPHQW DORQJRQH HGJH DQG WKH











)LJXUH 7HVWFDVH  WKHPHVKDIWHUSHUIRUPLQJ WKH WKLUG UHILQHPHQWDORQJRQHHGJHDQG WKH











:HEXLOG WZRVXEWUHHVHDFK FRQVLVWLQJRI WKH WZRQHZO\FUHDWHGQRGHVDQG WKHLUSDUHQW WKH








































)LJXUH 7HVW FDVH   WKH HOLPLQDWLRQ WUHH DIWHU DGGLQJ WKH QHZQRGHV DQG WKH QHZ
QRGHV






HDFK WLPH VWHS 7KH WRWDO WLPH IRU HDFK WLPH VWHS LQFOXGHV OLQHV  RI RXU DOJRULWKP WKDW LV
WKHFRDUVHDQGWKHILQHPHVKVROXWLRQVDVZHOODVWKHSURMHFWLRQVDQGJHQHUDWLRQRIWKHRSWLPDOPHVK
IRU WKH QH[W VWHS 7KH SURMHFWLRQV FRPSXWHG LQ OLQHV  DQG  DUH REWDLQHG E\ XVLQJ WKH IDVW
SURMHFWLRQEDVHG LQWHUSRODWLRQ DOJRULWKP > @ 7KH VFDODELOLW\ RI WKH DOJRULWKP LV SUHVHQWHG LQ
)LJXUH)RUWKHGLUHFWVROYHUVROXWLRQVRYHUWKHFRDUVHDQGWKHILQHPHVKHVZHXWLOL]HWKHVWUDWHJ\
GHVFULEHG LQ >@ H[WHQGHG WR WKH UHXVH RI WKH HOLPLQDWLRQ WUHHV 7KH VWUDWHJ\ DOORZV IRU SHUIRUPLQJ
LWHUDWLRQV RI KS DGDSWDWLRQ LQ RQH WLPH VWHS DW WKH VDPH WLPH ZKLOH SURJUHVVLQJ ZLWK WLPH VWHS
LWHUDWLRQVXVLQJLQWHUPHGLDWHVROXWLRQVDQGHOLPLQDWLRQWUHHVIURPSUHYLRXVWLPHVWHSV7KHJDLQRIWKH
H[HFXWLRQWLPHFDQEHHVWLPDWHGLQWKHIROORZLQJZD\/HWXVDVVXPHWKHFRGHUHTXLUHVWLPHVWHS
LWHUDWLRQVZLWKDYHUDJHQXPEHURI LWHUDWLRQVRI WKHDGDSWDWLRQ LQHYHU\ WLPHVWHS ,Q WKH VWDQGDUG
DOJRULWKPZHVWDUWIURPLQLWLDOJULGLQHYHU\WLPHVWHSLWHUDWLRQDQGSHUIRUPLQDYHUDJHLWHUDWLRQVRI
WKH DGDSWDWLRQ LQ HYHU\ WLPH VWHS 7KH WRWDO FRVW LV  >V@ ZKLFK LV DSSUR[ >KRXUV@
ZKHUH  LV WKH WRWDO FRVW RI H[HFXWLRQ RI  LWHUDWLRQ 2XU VWUDWHJ\ UHGXFHV WKLV WLPH WR
  >V@ZKLFK LV DSSUR[  >KRXUV@ ZKHUH  LV WKH WLPHRI H[HFXWLRQ RI WKH ODVW
LWHUDWLRQXVLQJFRUHV7KLVLVEHFDXVHRQFHZHKDYHFRPSXWHGWKHDFFXUDWHVROXWLRQLQWKHILUVWWLPH





























>@ 'HPNRZLF] /  &RPSXWLQJ ZLWK +S$GDSWLYH )LQLWH (OHPHQWV 9RO  2QH DQG 7ZR 'LPHQVLRQDO
(OOLSWLFDQG0D[ZHOO3UREOHPV&KDSPDQ	+DOO&5&3UHVV
>@ 6FKDHIHU 5 àRĞ0 6LHQLHN0 'HPNRZLF] / 3DV]\ĔVNL0  4XDVL/LQHDU &RPSXWDWLRQDO &RVW
$GDSWLYH 6ROYHUV IRU ' 0RGHOLQJ RI +HDWLQJ RI D +XPDQ +HDG ,QGXFHG E\ &HOO 3KRQH -RXUQDO RI
&RPSXWDWLRQDO6FLHQFH
>@ +DEHO $ .UHRZVNL +-  0D\ :H ,QWURGXFH WR <RX +\SHUHGJH 5HSODFHPHQW /HFWXUH 1RWHV LQ
&RPSXWHU6FLHQFH±











9 0 /HQKDUWK 9 0 1JX\HQ ' 3LQJDOL .  4XDVL2SWLPDO (OLPLQDWLRQ 7UHHV IRU ' *ULGV ZLWK
6LQJXODULWLHV6FLHQWLILF3URJUDPPLQJ9ROXPH$UWLFOH,'
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